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The prevalence of extended spectrum betalactamases at
a tertiary hospital in South Africa
N. Mbelle
National health laboratory Services, Johannesburg, South
Africa
Background: The extent of extended spectrum beta lac-
tamase (ESBL) producing clinical isolates is now a global
concern. The prevalence of ESBLs varies between species,
geographically and with time. Delays in commencing appro-
priate therapy have been shown to have an impact on
morbidity, mortality and hospital associated costs. The
availability of current South African data will provide the
evidence required to implement appropriate health mea-
sures.
Methods: A retrospective descriptive study was per-
formed for the period from May 2008 to April 2009.
Consecutive clinical specimens were obtained from admit-
ted patients and patients referred from primary health care
clinics to Dr. George Mukhari tertiary hospital in Preto-
ria, South Africa. Isolates from blood, cerebrospinal ﬂuid,
urine, sputum, pus and stools were processed using con-
ventional laboratory methods. Isolates were identiﬁed and
susceptibility testing done on the Microscan® using the CLSI
guidelines.Demographic, clinical and laboratory data were
evaluated.
Results: ESBL production was identiﬁed in 454 (18%)
of the enterobacteriaceae isolated this period. The clini-
cal source was predominantly non-sterile sites, 386 (83%)
compared to 78 (17%) from sterile sites. The majority of iso-
lates were from pus swabs (170) 44%, while 134 (35%) were
from urine. Of the isolates identiﬁed, 271 (29%) were Kleb-
siella pneumoniae, 89 (9%) Escherichia coli, 25 (3%) Proteus
mirabilis, 25 (5%) Enterobacter cloacae, 12 (1%) Klebsiella
oxytoca and the rest Enterobacter aerogenes, Morganella
morganii, Proteus vulgaris, Citrobacter freundii and Serra-
tia marcescens. The prevalence of ESBLs in the Klebsiella
pneumoniae isolates was found to be 271 (46%) and that for
Escherichia coli 89 (12%).
Conclusion: At our institution, the overall prevalence of
ESBL producing enterobacteriaceae of 18%, reafﬁrms the
global spread of ESBL producing bacteria. The presence of
ESBLs in most of the common enterobacteriacea is consis-
tent with the horizontal spread of ESBL genetic material.
Due to the signiﬁcant epidemiological implications; detec-
tion and surveillance would beneﬁt health interventions at
our institution and the country.
doi:10.1016/j.ijid.2010.02.1568
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First characterization of blaIMP and blaVIM cassette-
containing Novel Integron in metallo-ßlactamase produc-
ing Pseudomonas aeruginosa in Malaysia
Y. Khosravi ∗, S.T. Tay, V. JamunaUniversity Of Malaya, Kuala Lumpur, Malaysia
Background: Carbapenem play an important role in the
treatment of infections caused by Pseudomonas aeruginosa.
t
o
bts e37
he increasing frequency of carbapenem-resistant P. aerugi-
osa isolates is of concern world wide. The carbapenemases
an be class A, B (metallo-ßlactamases) and D. The types
f MBLs that have been described so far are, IMP, VIM, SPM,
IM, SIM, with three recently reported AIM, KHM and NDM.
hey are typically present as integrons, often in association
ith other resistance gene cassettes. The objective of this
tudy is characterization of MBl cassette-containing integron
rom P. aeruginosa in Malaysian isolates.
Methods: A total of 90 IMP-resistant clinical isolates were
andomly isolated from the patients admitted at Univer-
ity Malaya Medical Center (UMMC), during 2005-2008. MBL
roducing isolates were phenotypically identiﬁed using MBL
test and double disk synergy tests. Duplex PCR and PCR-
FLP, were carried out to determine the presence of MBL
nd class of integron. The gene cassette regions for the
lass1 integrons were ampliﬁed using primer speciﬁc for the
′CS and 3′CS combining by VIM-R/IMP-R and VIM-F/IMP-F
espectively.
Results: Among 90 IMP-resistant isolates tested by the
BL Etest and double disk synergic test, 34 (37%) isolates
ere found to be MBL producers. Of these 34 MBL-positive
trains, PCR analysis conﬁrmed blaIMP and blaVIM genes
n 32 isolates (94%). In the present study, DNA sequencing
hows that the MBL-positive genes were present as class1
ntegrons. The gene cassette array of class 1 integrons con-
aining MBL genes are listed as following: blaIMP-7, aacC1;
ingle gene cassette of blaVIM-11; aacA7 and blaVIM-2. The
laIMP-4 gene was absent in the integrons of two strains
attI; aacA7). Amplicons with lengths of 1.1 kb to 3.3 kb
ere ampliﬁed using 5′-CS and 3′-CS primers for gene cas-
ette regions and 4 types of PCR amplicons of gene cassette
ere identiﬁed in 32 isolates with class 1 integronassociated
BL genes.
Conclusion: We conﬁrmed that the integrons were preva-
ent and may play an important role in multidrug resistance
f P. aeruginosa. In addition, the class I was the most abun-
ant type of integron in Malaysian isolates.
oi:10.1016/j.ijid.2010.02.1569
3.014
arbapenem hydrolyzing multidrug resistant Acinetobac-
er baumannii
. Koirala1,∗, I. Tyagi1, V. Sundareshan1, S. Bergman2, J.
awhorn3, C. Drake3, C. Speil 1
Southern Illinois University School of Medicine, Spring-
eld, IL, USA
Southern Illinois University School of Pharmacy,
dwardsville, IL, USA
Memorial Medical Center, Department of Microbiology,
pringﬁeld, IL, USA
Background: Multidrug resistant (MDR) Acinetobacter
aumannii has emerged as a major pathogen causing
ealthcare-associated infections. Carbapenem susceptibil-
ty in our local hospitals has declined from over 90% to less
han 50% in past ﬁve years.
Methods: We analyzed A. baumannii isolated from vari-
us patient specimens which were identiﬁed using standard
iochemical tests. Antibiotic susceptibility testing was
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one using standard disk diffusion method. Multidrug resis-
ance was deﬁned as resistance to 3 or more classes
f antibiotics including aminoglycosides, antipseudomonal
enicillins, carbapenems, cephalosporins, and quinolones.
DR isolates were tested for carbapenemase production
sing modiﬁed Hodge test. Phenotypic determination for
etallo-beta-lactamase (MBL) production was done using
ombined disk (imipenem + EDTA) and two different types
f double-disk synergy methods (imipenem + EDTA and cef-
azidime + EDTA).
Results: We studied 60 non-duplicate isolates of A. bau-
annii that were grown from patient specimens including
lood, bone, wound, sputum, and other sources, obtained
ver a 12- month period in 2008-2009. Among these isolates,
5% were resistant to 3 or more classes of antibiotics meet-
ng criteria for MDR organisms, and 50% showed reduced
usceptibility to carbapenems. Modiﬁed Hodge test was pos-
tive in 19 (83%) of carbapenem-resistant isolates showing
arbapenemase production. All MDR isolates were negative
or metallo-betalactamase (MBL) production when pheno-
ypically tested with double-disk synergy method, using
mipenem + EDTA and ceftazidime + EDTA. These ﬁndings
ere similar when we tested with combined-disk synergy
est using imipenem + EDTA.
Conclusion: This study conﬁrms that majority of the
urrently prevalent A. baumannii are multidrug-resistant
rganisms, and half of them are carbapenem resistant. Car-
apenemase production appears to be the most common
echanism of carbapenem resistance by phenotype screen-
ng method. Since these isolates were negative for MBL
henotype, production of carbapenem hydrolyzing oxacil-
inase is the most likely mechanism of resistance.
oi:10.1016/j.ijid.2010.02.1570
3.015
ntimicrobial resistance in non-typhoidal Salmonellae
. Harish1,∗, M. Khan2, J. Hays3, G. Menezes4
Jawaharlal Institute of Postgradute Medical Education &
esearch (JIPMER), Pondicherry, India
Erasmus MC, ROTTERDAM, Netherlands
Erasmus MC, Rotterdam, Netherlands
Jawaharlal Institute of Postgraduate Medical education
nd Research (JIPMER), Pondicherry, India
Background: Non-typhoidal salmonellae are among the
rimary causes of food-borne gastroenteritis worldwide.
reatment failures due to the in-vivo acquisition ESBL gene
r ﬂuoroquinolone resistance in these bacteria are well
ocumented, particularly in India, though actual molec-
lar information is currently lacking. In this study we
nvestigated ESBL genes, and ﬂuoroquinolone resistance in
on-typhoidal salmonellae isolated.
Methods: 23 isolates of non-typhoidal salmonellae were
ollected. Isolates were identiﬁed biochemically and agglu-
ination, with antibiotic proﬁles being obtained. PCR and
equencing were used to determine the genetic determi-
ants of antibiotic resistance. Isolates were screened for qnr
ene and integrons by PCR, and plasmid analysis was per-
ormed using PCR-based replicon typing. Crude extracts of
-lactamase were subjected to isolelectric focussing and the
t
t
iternational Congress on Infectious Diseases (ICID) Abstracts
ole of efﬂux pumps in ﬂuoroquinolone resitance was also
tudied. Isolates were genotyped using PFGE and ERIC-PCR.
Results: Six different Salmonella serovars were identi-
ed, the majority being S. Agona (48%), with one of the S.
gona isolates being unusually positive for a combination of
EM-1, SHV-12, OXA-1-like and DHA-1 genes. Twelve isolates
49%) were phenotypically ESBL producers, with 12, 11, 3,
and 1 of these isolates being TEM-1, SHV-12, DHA-1, OXA-
-like and CTX-M-15 gene postive, respectively. Four out of
hese 12 ESBL positive isolates were also resistant to ﬂu-
rquinolones with 3 out of 4 possessing double mutations
n the gyrA gene. No mutations were detected in the gyrB
nd parE genes of these 12 isolates. Inc/rep typing detected
he presence of FIIS replicons in the majority of isolates.
henotypic evidence for efﬂux pumps was detected in 4
solates. Eight of the isolates were positive for integrons.
enotypic diversity was observed among the isolates, even
ithin isolates from the same hospital.
Conclusion: Twelve of 23 (52.2%), a very high proportion
f non-typhoidal salmonellae from India produced ESBLs.
he SHV-12 ESBL is one of the most common non-CTX-
ESBLs and is identiﬁed in many Gram-negative species,
ncluding Salmonella species. Our study conﬁrms the role
f double mutation in gyrA combined with 1 or 2 mutations
n the parC and efﬂux mechanisms in conferring high resis-
ance to ciproﬂoxacin. In India, non-typhoidal salmonellae
onstitute approximately 20% of the Salmonella serovars and
ontinued surveillance for the presence of new ESBLs and
uoroquinolone resistances is required in India.
oi:10.1016/j.ijid.2010.02.1571
3.016
irst description of CTX-M extended-spectrum -
actamase-producing clinical Escherichia coli strains from
acao, China
.H. Ye, Y. Lau ∗
Macao Polytechnic Institute, China, China
Background: Extended-spetrum ß-lactamases (ESBLs)
roducing Escherichia coli (E.coli) is an emerging major
athogen worldwide. It has the ability to hydrolyze and
ause resistance to various types of newer ß-lactamases
ntibiotics, including third generation cephalosporins and
onobactams. Organisms that produce ESBLs remain an
mportant reason for therapy failure with cephalosporin
nd have serious consequences for infection control. Those
linical microbiology laboratories detect and report ESBL-
roducing organism is therefore important.The objectives
f this study were to determine the prevalence, genotype
nd clonal relationship of extended-spectrum -lactamases
ESBLs) in 209 clinical Escherichia coli strains from Macao,
hina.
Methods: Phenotypic detection was used by the standard
isk diffusion method, double-disk synergy test and E-test.
he genotypic characterization was detected by isoelec-
ric focusing analysis (IEF). The clonal relationship between
he different isolates was studies by pulsedﬁeld gel elec-
rophoresis (PFGE)
Results: The prevalence rate of ESBLs was 30.1% accord-
ng to the Clinical and Laboratory Standards Institute. By
